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Results

Background
● Autism Spectrum Disorder (ASD) is characterized by three major symptoms:
impaired social interactions, repetitive behaviors, and deficits in
communication (Yang et al., 2016).

● Current research has found that the ketogenic diet (KD), a high-fat and low
carb diet, is an accepted treatment for epilepsy, a common comorbidity of
ASD (Jagadish et al., 2018; Ruskin et al., 2013). Others have found KD
increases sociability and other symptoms of ASD (Ruskin et al., 2017).

● The number of visits to cup 1 is significantly greater in both KD and SD
subject mice when ST1 was placed into the chamber compared to the
other two conditions (see Figure 3).
● Moreover, the number of visits to cup 2 is significantly greater for SD
subject mice versus KD subjects when ST2 was in the chamber and
across all three conditions (See Figure 4).

● Both KD and SD subject mice spent more time in Zone 1 when ST1 mouse

was the only other mouse in the chamber than in the other conditions (see
Figure 5).
● SD subject mice spent significantly more time in Zone 2 as compared to KD
subjects when ST2 was also in the chamber (See Figure 6).

● Animal models are useful for studying behaviors analogous to core
behavioral symptoms of ASD in humans.

● Mice possess a natural tendency to approach and explore unfamiliar objects
(Yang et al., 2016). Therefore, when reduced social interaction is observed
this can represent a core symptom of ASD.

● A lack of literature on the estrous cycle and its role as an experimental

variable is persistent. This 4-5 day repeating cycle in mice is defined by four
phases: proestrus, estrus, metaestrus, and diestrus.

Figure 3. This graph shows the frequency of visits the
subject mouse took to cup 1 over each of the three trials.
Both KD and SD subjects visited cup 1 for approx. the same
amount.

Figure 4. This graph shows the frequency of visits the subject
mouse took to cup 2 over each of the three trials. Mice on SD
visited cup 2 the most when ST2 was in the chamber
(Time*Diet: F(2, 8) = 4.6, p = 0.045).

Figure 5. This graph illustrates time spent in Zone 1 during
each of the trial runs. When ST1 was the only other mouse
in the chamber, mice spent the most time in Zone 1
(Time:(F(1.6, 6.7) = 9.2, p = 0.013).

Figure 6. This graph illustrates time spent in Zone 2
during each of the trial runs. There were no differences
by diet or trial.

● This study aimed to investigate the role of KD versus a standard diet (SD) in
sociability as well as present the effects, if any, of the estrous cycle on their
behavioral pattern.

Discussion and Future
Directions

● The study is in progress, and the current results are for baseline social data

only. The KD and SD groups are comprised of offspring of parents that were
fed either the ketogenic or standard chow diets for 3 weeks.

● Results are preliminary but so far do not indicate an

Methods
Baseline data acquired and
exported through Ethovision-XT

Initial 3-chamber
social assay for
baseline test*

● As a subject mouse explores, a tracking

Social assay reassessment
following same procedure as
baseline test

3-week KD
treatment for noncontrol subjects

software called Ethovision-XT acquires and
computes the following data for us:
● Cumulative distance
● Frequency
● Cumulative duration
● Latency to first

*Estrous cytology
assessed on day of, prior
to the start of trials

Statistical analysis: Dependent variables were subjected to a Repeated Measure
ANOVA with Trial as a within subject factor and Diet as a between subject factor.

● Each of the six subjects underwent a 30 min.

Figure 2. The image above shows tracking lines of a
stereotypic mouse mid rotation in Zone 2. During
this time, Ethovision automatically acquires the four
variables to be collected.

novel object task using a 3-chamber social assay
where two LB6 stranger mice (ST1 and ST2)
represented the novel and familiar object.

● The three separate exploration trial runs were:
● Trial 1: Empty (No ST1/ST2); 10-min.
Figure 1. The image above is of the 3-chamber
● Trial 2: ST1 mouse placed; 10 min.
social assay used to assess sociability in
●
Trial
3:
ST2
mouse
placed;
10
min.
spinning mice. The chamber was divided into
Zone 1, Neutral, and Zone 2 from left to right.

ability of parental diet to influence offspring
sociability.

● Estrous cycle is evaluated through vaginal

Figure 3. The image above is a sample of
an estrous cytology taken. Cornified
epithelial cells dominate in this sample,
thus the mouse was actively in estrous.

cytology.
● A pipette with saline solution was carefully
inserted into the vaginal opening.
● The saline was squeezed into the canal then
sucked back up into the pipette to be placed
on a glass slide.
● A microscope was then used to identify
which phase of estrous was present.

● Replication of this finding is necessary to determine
the role of KD on sociability.

● More data are needed before we can assess the

effects of estrous cycle on sociability. Future
analyses will further examine estrous as an
experimental variable that may affect research,
including its relationship with stereotypic behavior
and sociability.

● Further research can also investigate the

mechanisms to which both KD and the estrous
cycle affect these two behaviors.

